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Introduction 1



Oxidative Lactam Opening

C. Annese, L. D’Accolti, R. Filardi, I. Tommasi, C. Fusco, Tetrahedron Lett. 2013, 54, 515-517.
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Synthesis of Oxaziridines

K. R. Shah, C. D. Blanton, J. Org. Chem. 1982, 47, 502-508; D. Thomas, D. H. Aue, Tetrahedron Lett. 1973, 14, 1807-1810.
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Advantage of Sulfur 4



Organocatalytic Syntheses

Y. Imada, H. Iida, S. Ono, S.-I. Murahashi, J. Am. Chem. Soc. 2003, 125, 2868-2869; A. Russo, A. Lattanzi, Adv. Synth. Catal. 2009, 351,
521-524; S. Colonna, V. Pironti, J. Drabowicz, F. Brebion, L. Fensterbank, M. Malacria, Eur. J. Org. Chem. 2005, 1727-1730; S. Wei, K. A.
Stingl, K. M. Weiß, S. B. Tsogoeva, Synlett 2010, 707-711.
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(a) M. C. Aversa, A. Barattucci, P. Bonaccorsi, Tetrahedron 2008, 64, 7659-7683; (b) R. L. Whistler, T. V. Es, R. M. Rowell, J. Org. Chem. 1965, 30,
2719-2721; (c) V. Aucagne, M. C. Aversa, A. Barattucci, P. Bonaccorsi, P. Giannetto, P. Rollin, A. Tatibouët, J. Org. Chem. 2002, 67, 6925-6930; (d)
U. Grabowska, D. A. MacManus, K. Biggadike, M. I. Bird, S. Davies, T. Gallagher, L. D. Hall, E. N. Vulfson, Carbohydrate Research 1997, 305, 351-
361.

Application – Glycosulfoxides 6



Synthesis of Target Molecules

K. Bahrami, M. M. Khodaei, B. H. Yousefi, M. S. Arabi, Tetrahedron Lett. 2010, 51, 6939-6941; G. Barbarella, A. Bongini, C.
Chatgilialoglu, S. Rossini, V. Tugnoli, J. Org. Chem. 1987, 52, 3857-3860.
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Dioxirane-Based Version

B. Yu, A.-H. Liu, L.-N. He, B. Li, Z.-F. Diao, Y.-N. Li, Green Chem. 2012, 14, 957-962.
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Dioxirane-Based Version

(a): Conversion was determined using chiral GC without an internal standard;
(b): Corresponds 5.0 equiv of MeCN.
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Dioxirane-Based Version

(a): Conversion was determined using chiral GC without an internal standard.
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Peracid-Based Version

B. Yu, A.-H. Liu, L.-N. He, B. Li, Z.-F. Diao, Y.-N. Li, Green Chem. 2012, 14, 957-962.
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Peracid-Based Version

(a): Reaction performed in 1.60 mL solvent; (b): Conversion was determined

using chiral GC without an internal standard.
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Peracid-Based Version

(a): Conversion was determined using chiral GC without an internal standard.

Catalyst synthesized by Sascha Combe.
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Peracid-Based Version

(a): Conversion was determined using chiral GC without an internal standard.

Catalyst synthesized by Sascha Combe.
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Peracid-Based Version

(a): Conversion was determined using chiral GC without an internal standard.

Catalysts synthesized by Dominik Niedek.
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Cooperative Catalysis

• Reaction parameters: thiourea, PTC, counterion, solvent, and addition of water 

• Inhibition via thiourea catalysts

• Sulfoxidation observable, but concept does not work

B. Yu, A.-H. Liu, L.-N. He, B. Li, Z.-F. Diao, Y.-N. Li, Green Chem. 2012, 14, 957-962.
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Phase Transfer Catalysis

• Reaction parameters: solvent and addition of water 

• Product is not formed enantiomerically enriched

• Uncatalyzed reaction
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Thiourea Catalysis

A. Russo, A. Lattanzi, Adv. Synth. Catal. 2009, 351, 521- 524; catalysts synthesized by Katharina Lippert.
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Thiourea Catalysis

(a): Conversion was determined using chiral GC without an internal standard;
(b): Identification of the sulfones 18 via GC-MS.

A. Russo, A. Lattanzi, Adv. Synth. Catal. 2009, 351, 521- 524; catalysts synthesized by Katharina Lippert.
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Summary 19

• Synthesis of oxaziridines did not work

• Oxidative lactam opening did not work

• Three feasible optimized protocols for monooxidation of sulfides



Outlook

• Further substrates

• Modification of the catalytic moiety

• Further catalysts

D. K. Romney, S. J. Miller, Org. Lett. 2012, 14, 1138-1141; P. Ménová, F. Kafka, H. Dvořáková, S. Gunnoo, M. Šanda, R. Cibulka, Adv.
Synth. Catal. 2011, 353, 865-870; pyrazinium catalyst synthesized by Dominik Niedek.
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Outlook 21
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